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HOW  FAR  ARE 


SECRETION  AND  NUTRITION 


DEPENDENT  ON 

NERVOUS  INFLUENCE? 


In  the  bodies  of  all  animals  in  which  a  circu¬ 
lation  is  known  to  be  performed,  there  is  found  ex¬ 
isting  a  species  of  apparatus,  either  forming  dis¬ 
tinct  organs  and  occupying  determinate  stations, 
or  more  diffusely  spread  throughout  the  system, 
whereby  certain  fluids  are  separated  from  the 
blood,  differing  as  widely  from  each  other  in  their 
appearance,  character,  and  purposes,  as  from  the 
vital  stream  whence  they  are  derived.  The  or¬ 
gans  which  perform  these  all-important  functions 
vary  greatly  in  their  anatomical  constitution,  pre¬ 
senting  at  one  part  the  appearance  of  a  compact 
and  solid  gland,  whilst  at  another  that  only  of  a 
simply  extended  membrane.  Yet  though  differ¬ 
ing  so  much,  as  they  certainly  do,  in  their  gene¬ 
ral  appearance,  anatomists  inform  us  that  their 
necessary  constituents  are  not  very  dissimilar.  It 
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is  not  for  me  to  enter  on  the  discussion  as  to  what 
constitutes  a  secreting  organ,  and  whether  in  it  it 
is  absolutely  necessary  that  an  excretory  duct 
should  form  a  part.  We  know  that  similar  pro¬ 
cesses  go  on  in  some  membranes  whose  minute 
glands  cannot  strictly  be  said  to  have  proper  ex¬ 
cretory  ducts,  and  also  over  the  whole  surface  of 
the  body,  as  well  as  in  those  which  possess  these 
tubes.  We  know  likewise  that  in  all  these  pro¬ 
cesses  blood-vessels,  conveying  an  abundant  sup¬ 
ply  of  their  proper  contents,  are  essentially  requir¬ 
ed  ;  and  it  is  also  ascertained,  with  a  considerable 
degree  of  certainty,  that  in  all  these  cases  nerves 
are  distributed  to  these  organs,  excepting,  perhaps, 
in  some  of  the  very  lowest  in  the  scale  of  animals, 
where  the  fact  of  the  existence  of  a  nervous  sys¬ 
tem  has  not  been  fully  proved,  though,  J  think, 
with  a  tolerable  degree  of  reason,  inferred.  As  to 
the  part  performed  by  the  blood,  physiologists  are 
at  once  agreed,  from  it  are  separated  those  fluids 
which  it  is  the  function  of  each  organ  to  afford  ; 
but  how  these  changes  are  brought  about,  and 
what  share  the  nerves  have  in  the  perfection  of 
the  process,  constitutes  one  of  the  most  mysterious 
and  difficult  questions  to  which  the  enquirer  can 
direct  his  attention.  Notwithstanding  its  alarm¬ 
ing  perplexity,  it  is  the  one  I  propose  to  make  the 
subject  of  enquiry  in  the  following  essay,  and 
without  further  preface  1  enter  upon  the  task.  I 
purpose,  in  considering  this  subject,  to  notice,  in 
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the  first  place,  the  various  experiments  which  have 
been  performed  by  several  physiologists,  and  which 
appear  to  bear  upon,  and  in  any  way  elucidate  the 
subject.  I  shall  also  endeavour  to  ascertain  from 
what  source  has  arisen  that  diversity  of  opinion 
which  authors  have  been  led  to  entertain.  After¬ 
wards  I  shall  state  the  ideas  I  have  myself  ga¬ 
thered  whilst  engaged  in  the  study  of  the  subject ; 
and  if  possible,  in  the  last  place,  draw  some  con¬ 
clusion  on  this  most  interesting  point,  thus  answer¬ 
ing,  to  the  best  of  my  ability,  and  as  far  as  the  pre¬ 
sent  advance  of  physiological  research  will  allow, 
the  question  under  notice.  In  pursuing  the  sub¬ 
ject,  however,  considerable  difficulty  will  have  to 
be  encountered,  not  merely  from  the  intricacy  of 
the  subject  itself,  but  likewise  from  the  very  loose 
and  imperfect  manner  in  which  I  find  this  branch 
of  science  has  been  treated  of  by  those  learned  in¬ 
dividuals  who  have  elucidated,  by  their  enquiries, 
so  many  physiological  difficulties,  and  to  whose 
names,  as  authorities,  we  are  accustomed  to  look 
with  deference  and  respect.  They  will  be  found 
in  many  instances  referring  to  this  subject  with 
comparative  neglect,  or  founding  their  opinions  on 
what  those  studying  it  must  be  compelled,  in  this 
age  of  close  research,  to  pronounce  as  insufficient 
data. 

The  influence,  real  or  supposed,  exerted  by  the 
par  vagum  on  the  secretion  of  the  juices  of  the 
stomach,  during  digestion,  has  long  been  referred 
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to  as  a  proof  that  the  process  generally  depends 
on  the  action  of  the  nerves.  Most  probably,  from 
the  ease  with  which  these  nerves  can  be  exposed 
in  the  neck,  during  their  passage  to  the  stomach, 
they  have  come  to  be  a  favourite  object  of  experi¬ 
ment.  Many  and  various  are  the  means  which 
have  been  adopted  for  destroying  or  suspending 
their  action,  but  the  conclusions  derived,  are,  I 
fear,  liable  to  considerable  objection.  But  without 
anticipating,  I  shall  endeavour  to  give  a  brief  out¬ 
line  of  what  has  hitherto  been  done  by  physiolo¬ 
gists  on  this  part  of  the  subject.  It  is  not  my  in¬ 
tention  to  introduce  all  the  published  experiments 
relating  to  this  point,  as  that  would  be  totally  in¬ 
consistent  with  the  limits  of  an  essay  of  this  kind, 
but  merely  a  few  of  the  most  important,  from 
which  an  idea  may  be  formed  of  their  value  as  an 
argument  in  considering  the  question  under  pre¬ 
sent  notice. 

Experiments  shewing  the  effects  of  section  of 
the  par  vagum  are  of  very  ancient  origin  ;  per¬ 
haps,  however,  those  performed  with  a  view  of 
ascertaining  the  changes  produced  by  this  opera¬ 
tion  on  the  respiratory  functions  have  the  highest 
claim  to  antiquity.  With  this  part  of  the  enquiry, 
however,  I  have  not  to  interfere,  but  to  those  au¬ 
thors  who  have  mentioned  the  effects  on  digestion, 
I  may,  I  imagine,  with  propriety  here  refer.  Ac¬ 
cording  to  a  paper  of  Messrs  Breschet  and  Milne- 
Edwards,  Baglivi  is  the  first  who  notices  this  class 
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of  effects  of  injury  of  the  par  vagum.  On  con¬ 
sulting  his  work,  I  find  that  he  refers  to  Willis,* 
who  makes  mention  of  the  injurious  effects  of  liga¬ 
ture  of  these  nerves  on  the  digestive  functions. 
Shortly  after  him  Valsalva  f  notices  similar  effects 
produced  on  these  organs  by  like  operations.  Ba- 
glivi  £  states  that,  on  dividing  the  eighth  pair,  he 
found  that  respiration  became  difficult,  and  that 
whatever  was  taken  for  some  time  after  such  an  ope¬ 
ration  was  vomited.  On  dissection  after  death,  which 
usually  took  place  about  the  twelfth  day,  the  oeso¬ 
phagus  was  full  of  undigested  food,  which  had 
been  more  recently  eaten,  which  circumstance  he 
attributes  to  the  inability  of  the  animal  to  swallow 
perfectly.  Brunn  §  mentions  that,  in  his  experi¬ 
ments  when  the  par  vagum  on  both  sides  was  di¬ 
vided,  the  dog  on  which  the  operation  w7as  per¬ 
formed  would  eat  nothing  but  a  little  grass,  which 
was  found  in  the  stomach,  after  death,  unchang¬ 
ed,  along  with  matters  having  the  appearance  of 
true  faeces.  Haller  appears,  as  far  as  I  have  been 
able  to  ascertain,  to  have  paid  little  attention  to 

the  influence  of  the  nervous  svstem  on  secretion. 

•> 

He  gives,  however,  a  few  experiments  on  the  par 
vagum,  along  with  their  results,  which  have  some 
connection  with  the  present  part  of  our  enquiry. 

*  Willis  de  Nervorum  usu,  Tom.  i.  cap.  24. 

f  Valsalva  Opera  omnia,  curante  Morgagni. 

X  Baglivi  Opera  omnia.  Antwerp,  1715. 

§  Brunn,  Experimenta  circa  Ligaturas  Nervorum. 
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These  generally  were,  that  after  fruitless  attempts 
to  vomit,  along  with  very  difficult  respiration,  the 
animals  perished  a  few  hours  after  the  operation, 
and  on  dissection,  putrefaction  of  the  contents  of 
the  stomach  was  discovered.  He  states,  that  his 
observations  contradict  those  of  JBrunn,  as  to  the 
pain  occasioned  by  the  operation,  the  length  of 
time  the  animals  lived  after  it,  and  the  conver¬ 
sion  of  the  contents  of  the  stomach  into  faeces, 
which  the  latter  imagined  he  detected.  *  I  can¬ 
not  here  help  expressing  my  regret  that  this  able 
physiologist  did  not  pay  more  attention  to  this 
enquiry.  Blainville  found  that,  on  dividing  the 
nerves  some  secretion  did  take  place,  but  that  the 
digestion  of  food  was  wholly  suspended.  Dupuy:j: 
has  recorded  that  when  the  eighth  pair  of  nerves  is 
divided  in  the  neck  in  various  animals,  as  sheep, 
horses,  &c.  the  oesophagus  is  found  to  be  filled  with 
unaltered  food,  as  also  is  the  stomach,  on  the  con¬ 
tents  of  which  no  change  appears  to  take  place. 
He  found  that  when  the  trachea  was  artificially 
opened,  so  that  a  free  supply  of  atmospheric  air 
was  afforded  to  the  lungs,  the  animals  usually 
lived  for  seven  or  eight  days,  and  at  length  ap¬ 
peared  to  die  from  affection  of  the  digestive  organs 
alone.  When,  however,  this  precaution  was  not 
taken,  they  perished  in  a  few  hours  from  conges¬ 
tion  of  the  lungs,  the  air  passage  being  closed 

*  Haller,  Opera  Minora,  Vol.  i. 

f  Journal  de  Medecine,  1816,  Vol.  xxxvii. 
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from  paralysis  of  the  laryngeal  muscles  supplied 
by  the  recurrent  branch  of  the  par  vagum. 

The  experiments  and  observations  of  Le  Gal- 
lois  *  on  the  division  of  this  nerve  were  princi¬ 
pally  made  in  regard  to  the  changes  produced  on 
the  respiration.  He,  however,  appears  to  believe, 
that  digestion  is  suspended,  and  that  if  death  did 
not  take  place  from  other  causes,  the  derange¬ 
ment  produced  in  the  exercise  of  this  function 
would  be  sufficient  to  produce  that  event. 

Sir  B.  Brodie,  in  endeavouring  to  investigate 
this  subject  experimentally, found,  from  the  speedy 
death  caused  by  the  division  of  the  eighth  pair 
in  the  neck  interrupting  the  respiratory  functions, 
that  it  was  necessary  to  avoid,  by  some  means  or 
other,  this  source  of  fallacy.  He  had  previously 
ascertained,  that  when  a  dog  was  poisoned  with 
arsenic,  a  considerable  effusion  of  fluid  was  found 
always  in  the  stomach.  He  accordingly  admini¬ 
stered  some  of  the  deleterious  drug  to  an  animal, 
and  also  introduced  some  into  a  wound  made  in 
the  thigh,  and  afterwards,  in  both  cases,  divided 
the  branches  of  the  par  vagum  upon  the  oesopha¬ 
gus,  just  as  they  pass  from  it,  upon  the  surface  of 
the  stomach.  In  these  cases,  the  breathing  was 
not  in  the  slightest  degree  altered  from  the  natu¬ 
ral  state,  and  the  poison  took  effect  with  the  usu¬ 
al  phenomena,  excepting  the  secretion  of  the  fluid, 
which  was  entirely  wanting.  Hence  he  appears 


*  Le  Gallois  sur  la  Principe  de  la  Vie. 
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to  infer,  that  the  secreting  power  of  the  stomach 
is  interrupted  by  the  section  of  these  nerves,  and 
he  observes,*  “  we  cannot  venture  to  deduce  from 
these  any  positive  conclusions  respecting  the  ne¬ 
cessity  of  the  nervous  influence  to  the  secretions 
in  general,  but  as  forming  one  link  in  the  chain 
of  an  interesting,  but  difficult  physiological  inves¬ 
tigation, — the  circumstances  which  have  been  men¬ 
tioned,  may  be  considered  as  possessing  some 
value.” 

Sir  B.  Brodie  and  Dr  W.  Philip  turned  their 
united  attention  to  this  subject,  and  the  results  of 
their  enquiry  were  published  in  the  Philosophical 
Transactions.  Some  of  their  experiments  showed 
that  after  division  of  the  nerves,  when  the  ends 
were  left  in  contact,  or  even  when  the  cut  extre¬ 
mities  had  considerably  retracted  within  the  mus¬ 
cular  substance  of  the  neck,  digestion  was  in  a 
great  measure  completed.  But  again  in  others, 
when  they  took  the  precaution  to  turn  back  the 
divided  ends  of  the  nerves  from  each  other,  little 
or  no  .perfectly  digested  food  was  found  on  exami¬ 
nation  after  death.  The  great  mass  had  the  ap¬ 
pearance  of  masticated  food  without  any  other 
change,  however  long  the  animal  was  allowed  to 
live.f 

Dr  Wilson  Philip  proves  that  the  motions  of 
the  alimentary  canal,  meaning  by  this  the  stomach 

*  Philosophical  Transactions,  1814.  f  Ibid.  1822. 
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and  intestines,  are  wholly  independent  of  the  ner¬ 
vous  system.  From  the  experiments  of  Dr  Hast¬ 
ings,  conducted  under  his  (Dr  Philip’s)  own  in¬ 
spection,  (and  published  also  separately  by  Dr  H. 
himself,*)  he  concludes  that  when  the  par  vagum 
is  divided,  the  digestion  of  food  is  suspended,  and 
that  this  arises  from  the  non-secretion  of  the  gas¬ 
tric  juice.  He  states  that  when  the  division  was 
made  below  the  situation  where  the  recurrent 
branch  is  given  off,  the  difficulty  of  breathing  did 
not  supervene  so  rapidly  as  when  made  above. 
Rabbits  were  usually  made  the  subject  of  these 
operations,  two  being  employed  for  the  purpose, 
one  for  comparison,  which  was  always  placed  in  the 
same  situation  as  the  other,  excepting  as  regards 
the  injury  of  the  nerves.  The  one  was  killed  upon 
the  death  of  the  other,  and  the  respective  states 
of  their  stomachs  compared.  Efforts  to  vomit 
always  occurred  sooner  or  later  during  the  experi¬ 
ments.  In  those  animals  which  were  fed  after  the 
operation,  it  ensued  immediately,  whilst  in  those 
which  had  eaten  previously,  the  consequence  was 
delayed  until  sometime  afterwards. 

This  he  considers  as  a  powerful  argument  in  his 
favour.  For  in  the  first  case,  says  he,  the  inter¬ 
nal  coat  of  the  stomach  is  not  defended  from  the 
irritation  of  the  crude  food  by  the  proper  secre¬ 
tion  which  would  convert  the  surface  of  the  ali¬ 
mentary  mass  into  chyme  ;  whilst  in  the  latter, 

*  Journal  of  Science,  Vol.  xL 
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some  gastric  juice  having  been  secreted  before  the 
power  of  the  nervous  influence  has  been  destroy¬ 
ed,  a  certain  time  must  elapse  before  the  chyme 
thus  formed  can  be  propelled  onwards,  and  the 
stomach  subjected  to  that  unaccustomed  irritation 
which  causes  the  action  of  vomiting.* 

Dr  Clarke  Abel,  in  prosecuting  the  enquiries 
of  the  last  mentioned  author,  in  regard  to  the  effect 
of  galvanism  on  secretion  conveyed  through  the 
nervous  system,  found,  on  dividing  the  par  vagum 
in  the  neck,  that  the  process  of  digestion  was  sus¬ 
pended  from  the  loss  of  the  secretory  power  of  the 
stomach,  f 

Broughton,  in  a  number  of  experiments,  per¬ 
formed  on  different  animals,  ascertained  that  when 
food  of  various  kinds  was  given  both  before  and 
after  the  operation,  that  first  taken  was  partially 
digested,  whilst  the  latter  had  undergone  no 
change.  On  some  of  them  the  operation  produ¬ 
ced  little  or  no  distress  for  several  hours,  but  that 
after  this  time  they  were  greatly  affected,  and 
usually  perished  within  the  space  of  twenty-four 
hours.  I 

Magendie,  himself,  formerly  attributed  the  de¬ 
rangements  of  the  digestion  to  the  effects  produced 
on  the  gastric  secretion,  by  the  interruption  of  the 

*  Wilson  Philip’s  experimental  enquiry  into  the  laws  of  the 
vital  functions. 

f  Medical  and  Physical  Journal,  Vol.  xliii. 

%  Journal  of  Science,  Vol.  xi  or  Magendie’s  Journal,  Vol.  i. 
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nervous  action  ;  but  it  appears  from  his  more  re¬ 
cent  publication  that  he  now  ascribes  it  to  the  dis¬ 
ordered  state  of  the  respiratory  function,  caused 
by  the  operation  in  question,  and  therefore  that  it 
is  only  a  secondary  effect  of  such  lesion.  * 

Messrs  Breschet,  Milne-Ed wards,  and  Vava¬ 
sour  have  published  a  number  of  experiments,  in 
which  they  confirm  the  results  obtained  by  Wil¬ 
son  Philip,  as  to  the  effects  of  simple  section  of  the 
par  vagum,  as  well  as  of  section,  when  the  ends 
of  the  divided  nerves  were  turned  away  from  each 
other.  Moreover,  to  obviate  the  objection  of  Ma- 
gendie,  they  divided  the  oesophagus  of  a  guinea 
pig,  just  before  its  passage  through  the  diaphragm, 
ensuring  in  this  way  the  section  of  all  the  nervous 
branches  ramifying  upon  it,  finding  it  otherwise 
impossible  to  separate  all  the  nerves  without  this 
precaution.  The  animal  died  after  an  interval  of 
eight  hours,  having  previously  appeared  lively 
and  without  pain.  Neither  inflammation  nor  ef¬ 
fusion  was  found  in  the  abdomen,  yet  still,  how¬ 
ever,  the  food  remained  unaffected  by  the  action 
of  the  stomach,  f  The  above  were  published  in  an 
early  number  of  the  Archives  Generales  de  Mede- 
cine,  but  in  a  subsequent  part  of  that  work  they 
attribute  the  results  to  paralysis  of  the  muscular 
fibres  of  the  stomach.  The  function  of  the  par 

*  Precis  Elementaire  de  Physiologie,  a  translation. 

f  Archives  Generales  de  Medecin,  Tome  ii- 


vagum,  is,  according  to  their  account,  to  preside 
over  the  motions  of  that  organ.  # 

Paetsch  has  given  an  account  of  some  experi¬ 
ments,  in  which  he  cut  through  the  oesophagus, 
between  the  diaphragm  and  stomach,  and  found 
that  the  digestion  of  food  previously  taken  was 
entirely  suspended,  although  the  animals  shewed 
little  or  no  signs  of  uneasiness  for  several  hours 
after  the  operation.  His  friend,  Augustus  Schultze, 
Professor  of  Physiology  in  the  University  of  Fri- 
burg,  found  precisely  opposite  results  in  similar  ex¬ 
periments,  for,  according  to  his  account,  the  pro¬ 
cess  of  digestion  was,  not  only  not  interrupted,  but 
even  performed  with  greater  rapidity,  f 

Messrs  Leuret  and  Lassaigne  object  strongly 
to  any  experiment  in  which  the  abdomen  or  chest 
is  opened,  as,  from  the  severity  of  the  operation, 
no  precise  results  can  be  obtained.  Their  first 
trial  was  upon  a  horse,  in  whose  neck  they  di¬ 
vided  these  nerves.  Digestion  was  suspended,  but 
this  they  attribute  to  the  inflammation  of  the  sto¬ 
mach  which  ensued  in  this  case,  as  in  some  future 
experiments  the  food  was  found  perfectly  digested. 
Analysis  shewed  the  chyme  and  chyle  formed  to 
be  similar  to  that  under  ordinary  circumstances. 
A  great  number  of  gentlemen  witnessed  these  ex¬ 
periments,  and  were  convinced  of  the  accuracy  of 
the  results  ;  among  whom  was  M.  Dupuy,  who  con- 

#  Archives  Generales  de  Medecine,  Tom  vii. 
f  Dissertatio  Inauguralis.  Gottingoe. 
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fessed  the  error  of  his  previously  published  obser¬ 
vations.  They  conclude  that  digestion  can  be 
completed  independently  of  the  par  vagum. # 

Dr  Ware,  in  some  experiments  intended  to  prove 
the  inaccuracy  of  Dr  Wilson  Philip’s  theory  of  the 
identity  of  the  nervous  influence  and  galvanism, 
found  that,  on  dividing  the  eighth  pair,  digestion 
was  entirely  suspended. f 

To  conclude  the  notice  of  this  class  of  experi¬ 
ments  I  may  briefly  mention  some  which  I  per¬ 
formed  myself  during  the  last  summer.  They 
corroborate  those  which  have  been  already  noticed, 
where  the  suspension  of  the  digestive  functions 
was  the  result  obtained.  After  the  operation  the 
animals  were  always  allowed  to  live  for  a  time, 
sufficiently  long  for  digestion,  under  ordinary  cir¬ 
cumstances,  to  have  proceeded  some  length.  Little 
pain  was  manifested  during  this  time.  Difficulty 
of  breathing  was  often,  though  not  invariably, 
considerable,  and  the  effusion  of  fluid  into  the  bron¬ 
chi  moderate.  Other  rabbits,  for  these  were  the 
animals  made  use  of,  were  always  kept  for  compari¬ 
son,  placed  under  precisely  the  same  circumstances, 
excepting  the  division  of  the  nerves,  which  obviat¬ 
ed  in  a  great  measure  the  objection  urged  by  some, 
that  the  pain  of  the  operation  is  at  any  time  suffi¬ 
cient  to  suspend  digestion..): 

*  Reclierches  Physiologiques  et  Chimiques  pour  servir  a 
l’Histoire  de  la  Digestion. 

•f-  London  Medical  and  Surgical  Journal,  Vol.  i. 

J  Vide  Appendix. 
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M.  Brachet,  in  a  great  number  of  experiments, 
performed  on  various  animals,  and  related  in  his 
late  work  on  the  ganglionic  system,  confirms  the 
above  observation  in  every  respect  ;  but  whilst 
he  believes  the  secretion  to  be  under  the  immedi¬ 
ate  power  of  the  nervous  system,  yet  he  does  not 
allow  this  to  the  par  vagum,  but  ascribes  to  it, 
amongst  numerous  other  offices,  that  of  presiding 
over  the  motions  of  the  organ.* 

In  estimating  the  value  of  these  experiments 
in  regard  to  the  question  under  consideration, 
and  of  the  conclusion  which  mav  be  drawn  from 
them,  numerous  difficulties  obstruct  that  simpli¬ 
city  of  deduction  which  all  positive  physiological 
inferences  require.  There  are  three  separate  func¬ 
tions  which  the  par  vagum  may  discharge  in  its 
distribution  on  the  stomach.  It  may  alone  be  of 
use  in  influencing  or  regulating  the  secretion  of 
the  gastric  juice;  on  it  may  depend  those  sensa¬ 
tions  with  which  physiologists  state  the  organ  to 
be  endowed  ;  or  lastly,  its  office  may  be  to  call  into 
action  the  peristaltic  movements  of  the  viscus. 
And  I  find,  in  the  various  authors  whom  I  have 
consulted,  these  three  different  theories  advocated, 
in  explanation  of  the  suspension  of  the  digestive 
function,  which  now,  from  the  numerous  experi¬ 
ments  recorded  in  proof  of  the  fact,  must,  I  think, 
be  allowed,  by  all  candid  enquirers,  to  be  the  con- 

*  Recherches  experimentales  sur  les  fonctions  du  system e  ner_ 
veux  ganglionaire. 
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sequence  of  division  of  these  nerves.  To  fix  upon 
the  correct  one  of  these  three  theories  constitutes 
not  a  slight  portion  of  the  difficulties  of  the  sub¬ 
ject,  for  if  we  agree  with  those  who  are  inclined 
to  admit  the  first  hypothesis,  the  question  is  im¬ 
mediately  asked,  how  it  happens  that,  whilst  this 
secretion  is  suspended,  that  of  the  mucus  of  the 
lungs  is  so  greatly  increased  ?  and  does  it  not  ap¬ 
pear  strange,  that  from  the  same  cause  two  such 
decidedly  opposite  consequences  should  arise?  We 
shall  be  told  likewise,  by  those  advocating  the 
third  theory  mentioned,  that  for  a  certain  time 
the  secretion  does  go  forwards,  as  is  proved  by  the 
existence  of  a  layer  of  chyme  on  the  surface  of  the 
alimentary  matter,  which,  say  they,  would  be  con¬ 
tinued,  did  not  the  paralysis  of  the  organ  prevent 
the  application  of  fresh  unchanged  food  to  the  se¬ 
creting  surface.  As  to  the  first  of  these  objections, 
although  it  is  stated,  by  almost  all  experimenters 
on  the  subject,  to  be  the  fact  that  the  secretion 
from  the  internal  mucous  surface  of  the  air-pas¬ 
sages  is  much  increased,  and  though  not  prepared 
positively  to  deny  it,  yet  I  am  inclined  to  think, 
from  my  own  observation,  that  this  is  more  appa¬ 
rent  than  real.  The  deception  arises,  I  imagine, 
from  the  air  breathed  being  mixed,  by  the  violent 
respiratory  efforts,  with  the  fluid  already  there, 
thus  giving  it  a  frothy  appearance,  which  might 
easily  be  mistaken  for  augmentation  of  its  quantity. 
In  confirmation  of  this  idea  I  have  found  that  when 
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only  slight  efforts  were  made  in  respiration,  the 
fluid  discovered  was  considerably  less.  *  To  the 
second  of  these  objections  it  has,  with  some  de¬ 
gree  of  plausibility,  been  answered,  that  the  secre¬ 
tion  might  have  taken  place  before  the  operation, 
and  immediately  after  the  reception  of  the  food 
into  the  stomach,  or,  as  it  has  more  hypothetical¬ 
ly  been  explained  by  others,  as  owing  to  the  ac¬ 
tion  of  the  nervous  power  which  remained  in  the 
nerves  below  the  place  of  section.  The  former  of 
these  explanations  appears  to  be  strengthened  by 
the  observation  of  Dr  W.  Philip,  already  mention¬ 
ed,!  regarding  the  time  at  which  vomiting  comes 
on,  when  the  animals  are  fed  before  and  after  the 
operation.  To  those  who  are  inclined  to  embrace 
the  second  theory,  the  following  serious  objection 
will  occur.  For  a  perfect  sensation,  it  is  requisite 
that  a  communication  should  exist  between  the 
part  affected  and  the  brain — how  does  it  happen, 
then,  that,  when  these  nerves  are  divided,  simple 
mechanical  or  galvanic  irritation  of  the  cut  extre- 

*  My  friend,  Dr  John  Reid,  who  is  still  investigating  this  sub¬ 
ject,  informs  me,  that  “  he  is  at  present  inclined  to  believe  that  this 
serous  frothy  effusion  is  the  result  of  the  severe  dyspnoea  which 
generally  precedes  death,  and  not  the  cause  of  it,  as  is  usually  ima¬ 
gined.”  He  says,  “  the  grounds  on  which  I  have  adopted  this  opi¬ 
nion  are  these,  1  st,  In  my  experiments  the  extent  of  this  effusion 
appeared  to  be  proportionate  to  the  extent  of  the  dyspnoea  pre¬ 
ceding  death;  and  2 dly,  This  effusion  appears  to  me  to  differ  in 
no  respect  from  that  found  in  the  lungs  in  all  cases  of  death 
where  severe  and  protracted  dyspnoea  have  been  present.” 

f  Vide  pp.  9,  10, 
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mities  causes  the  function  to  be  properly  discharg¬ 
ed  ?  The  third  theory  involves  another  much  dis¬ 
puted  point  in  physiology,  viz.  the  dependence  or 
independence  of  the  muscular  contractions  on  the 
nerves,  and  accordingly  as  the  one  or  other  ot 
these  opinions  is  held,  will  the  answer  given  to 
this  part  of  the  enquiry  be  regulated.  Wilson 
Philip,  as  has  already  been  stated  in  this  essay, 
affirms  that  the  motions  of  the  intestines  are  per¬ 
fectly  independent  of  the  nervous  system,  and  for 
this  opinion  he  has  the  authority  of  the  illustrious 
Haller,  and  numerous  other  distinguished  physi¬ 
ologists.  In  addition  to  these,  I  may  here  short¬ 
ly  advert  to  the  opinion  of  Magendie,  who  conceives 
that  this  effect  upon  the  stomach  is  produced  se¬ 
condarily,  by  the  derangement  taking  place  in  the 
respiratory  organs  ;  for  he  states,  that  he  found, 
when  the  par  vagum  was  divided  below  the 
branches  sent  to  the  lungs,  a  perfect  digestion  took 
place.  Several  experiments  of  very  able  physiolo¬ 
gists,  some  of  which  have  been  already  quoted, 
contradict  this  result;  neither  has  the  opinion  else¬ 
where  received  any  material  support.  M.  Brachet 
states  in  regard  to  it,  that,  from  the  numerous 
branches  into  which  these  nerves  divide  in  the 
chest,  M.  Magendie  must  have  failed  in  dividing 
them  all.  But  it  is  time  that  I  should  leave  this 
part  of  my  subject ;  and  I  imagine  that  little  more 
need  be  advanced,  under  this  head,  to  prove  the 
perfect  complexity  in  which  it  is  involved  as  con- 
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nected  with  the  stomach.  If  the  question  under 
consideration  is  capable  of  being  elucidated  by  any 
series  of  experiments,  it  must  be  by  one,  perform¬ 
ed  on  some  of  the  numerous  secreting  organs  of 
the  body,  whose  functions  are  less  complicated, 
than  those  of  the  viscus  which  has  hitherto  occu¬ 
pied  our  attention. 

It  has  been  found  by  numerous  trials,  that  the 
kidneys  may  be  exposed  by  cutting  into  the  abdo¬ 
men,  and  yet  the  animal  survive  several  hours, 
and,  notwithstanding  the  severity  of  the  opera¬ 
tion,  it  is  ascertained,  that  the  shock  thus  caused 
to  the  system  is  not  sufficient  to  suspend  the  se¬ 
cretion  of  urine.  That  this  is  the  case  may  easily 
be  proved  by  emptying  the  bladder  at  the  time  of 
the  operation,  and  afterwards,  when  death  has  taken 
place,  or  a  sufficient  time  has  been  allowed  to 
elapse,  examining  the  state  of  the  organ. 

The  kidneys  are  supplied  with  nerves  from  the 
renal  plexus,  which  is  composed  principally  of 
branches  of  the  sympathetic  system,  having, 
however,  communication  with  the  cerebro-spinal 
nerves. 

I  shall  now  briefly  notice  some  of  the  experi¬ 
ments  which  I  have  collected  from  various  authors, 
illustrating  the  effects  of  injury  of  the  different 
parts  of  the  nervous  system  on  the  urinary  secre¬ 
tion,  believing,  as  I  do,  that  these  are,  in  the  pre¬ 
sent  state  of  our  knowledge,  better  calculated  than 
any  others  we  possess,  to  clear  up,  in  some  mea~ 
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sure  at  least,  part  of  the  difficulties  by  which  we 
are  so  completely  surrounded. 

Naveau,  in  his  inaugural  dissertation,  gives  the 
following  as  the  result  of  some  of  his  experiments  : 
Having  previously  ascertained  that  rhubarb  ad¬ 
ministered  to  dogs  might  be  easily  detected  in  the 
urine,  he  divided  the  nerves  going  to  the  kidneys, 
and  emptied  the  bladder.  He  gave  the  animal 
rhubarb,  and  in  the  space  of  eight  hours  the  blad¬ 
der  was  found  filled  with  a  purple-coloured  urine, 
which  was  otherwise  much  changed  in  character. 
Urea  was  considerably  less  in  quantity,  and  albu¬ 
men  much  increased.  Lint  dipped  in  the  fluid 
was  tinged  red  by  the  colouring  matter  of  the  blood 
which  was  contained  in  it,  but  not  the  slightest 
trace  of  rhubarb  could  be  detected.  After  this  the 
secretion  continued  gradually  to  lose  its  characte¬ 
ristic  properties,  until  at  length  it  contained  no¬ 
thing  but  colouring  matter  of  the  blood  suspend¬ 
ed  in  a  clear  and  thin  watery  fluid.  This  experi¬ 
ment  was  repeated  by  him  several  times  with  pre¬ 
cisely  similar  results.  He  also  states  that  divi¬ 
sion  of  the  par  vagum  slightly  affects  this  secre¬ 
tion,  for  although  when  rhubarb  is  administered 
it  cannot  be  detected  in  the  contents  of  the  blad¬ 
der,  yet  the  natural  constituents  of  the  fluid  re¬ 
main  the  same.  When  the  spinal  marrow  was 
divided  at  the  first  dorsal  vertebra,  the  secretion 
continued,  and  rhubarb  given  was  speedily  detect¬ 
ed  in  it,  but  the  characters  of  the  fluid  were  slight- 
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1  y  changed.  When  the  spinal  chord  was  destroy- 
ed  from  the  place  of  section,  above-mentioned, 
to  the  sacrum,  little  change  was  observed,  but 
when  the  destruction  was  carried  further  up  into 
the  medulla  oblongata,  respiration  instantly  ceas¬ 
ed,  and,  although  artificially  carried  on  for  thirteen 
minutes,  no  secretion  was  formed.  The  brain  was 
next  gradually  removed,  and  here  likewise  the  se¬ 
cretion  was  not  affected.  Immediately,  however, 
on  the  medulla  oblongata  being  injured,  respira¬ 
tion  ceased,  and  although  this  function  was  again 
artificially  maintained,  the  same  result  as  before 
mentioned  occurred.* 

Brodie  informs  us  that,  on  removing  the  brain, 
the  secretion  of  urine  was  suspended,  although  ar¬ 
tificial  respiration  was  maintained.  In  repeating 
the  experiment  he  found  the  same  result,  together 
with  a  considerable  reduction  of  the  animal  heat. 
He  concludes,  that,  when  the  influence  of  the  brain 
is  cut  off,  the  secretion  is  arrested,  as  also  the  for¬ 
mation  of  animal  heat,  notwithstanding  that  the 
usual  changes  in  the  appearance  of  the  blood  are 
effected  by  respiration.f 

Westrumb  relates  three  experiments  which  ap¬ 
pear  to  have  been  carefully  performed.  He  divid¬ 
ed  the  spinal  marrow  at  the  first  vertebra,  and 
maintained  artificial  respiration,  by  which  means 
the  temperature  of  the  body  was  kept  at  the  na» 

*  Dissertatio  Inaug.  circa  urinae  secretionem,  Halae,  1818. 

f  Croonnian  Lecture,  Philosophical  Transactions,  1812. 
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tural  standard.  He  injected  into  the  stomach  in 
the  first  two  cases  ferrocyanate  of  potassa,  and  into 
the  third  rhubarb,  neither  of  which  could  be  de¬ 
tected  in  the  urine,  although  evidence  of  their  pre¬ 
sence  in  another  part  of  the  body  was  yielded  by 
the  proper  tests.  * 

Having  found  numerous  references  to  the  opi¬ 
nions  and  experiments  of  Krimer,  a  German  phy¬ 
siologist,  on  this  subject,  I  feel  sorry  that  I  have 
not  been  able  to  obtain  more  than  a  brief  notice 
of  the  conclusions  at  which  he  arrives,  f  They 
appear,  however,  so  exactly  similar  to  those  al¬ 
ready  given  from  the  thesis  of  Naveau,  that  I  shall 
omit  their  repetition.  Drescher  likewise,  in  his  in¬ 
augural  dissertation,  having  referred  to  the  obser¬ 
vations  of  Krimer,  confirms  them  in  every  respect4 
Brachet  states  that  division  of  the  par  vagum 
does  not  prevent  the  secretion  of  urine  from  being 
formed,  though  he  adds  there  was  some  difference 
in  the  quantity  and  colour  of  the  fluid  of  two  dogs 
in  which  he  divided  this  nerve  at  the  same  time. 
After  division  of  the  spinal  chord  in  the  neck,  M. 
Brachet  informs  us,  that  the  secretion  proceeded, 
and  when  he  combined  this  operation  with  the  one 
last  mentioned,  theanim  al  lived  forty-seven  minutes, 
during  which  time  nearly  an  ounce  of  urine  was 
secreted.  In  several  separate  instances,  he  divid¬ 
ed  all  the  nervous  branches  going  to  the  kidneys, 

*  Journal  Complementaire,  Vol.  xvi.  f  Ibid.  Vol.  xxv. 

t  Dissertatio  Inauguralis  de  Systemate  Uropoetico. 


but  still  found  that  a  fluid  was  separated  from  the 
blood,  of  a  rose  colour,  and  having  a  distinctly 
urinous  smell.  Again  having  proceeded  as  in  the 
last  case,  he  in  addition  introduced  a  tube  into  the 
renal  artery,  and  then  divided  the  vessel  com¬ 
pletely  upon  it,  by  which  means  the  circulation 
was  perfectly  maintained,  whilst  the  continuity  of 
nervous  communication  was  as  perfectly  destroy¬ 
ed.  The  animal  in  this  case  lived  four  hours,  dur¬ 
ing  which  time  three  ounces  of  a  red  liquid  had 
passed  into  the  bladder,  which  in  all  respects  re¬ 
sembled  blood.  No  wound  in  the  kidney  could 
be  detected  to  account  for  this.  He  proved  by 
another  set  of  experiments,  that  this  mode  of  ope¬ 
rating  did  not  suspend  the  circulation  through  the 
organ,  for  on  making  incisions  into  it,  in  various 
parts,  perfect  jets  of  arterial  blood  were  yielded 
from  the  divided  surfaces.* 

I  have  thus  endeavoured  to  collect  the  results  of 
the  principal  experiments,  which  have  hitherto  been 
used  as  arguments  on  the  subject  under  consider¬ 
ation.  I  have  already  stated  my  belief  that  those 
first  detailed,  and  which  have  hitherto  been  prin¬ 
cipally  dwelt  on  by  physiologists,  are  too  compli¬ 
cated  in  their  results,  to  allow  a  positive  conclu¬ 
sion  to  be  derived  from  them.  Although  the  others 
which  are  afterwards  mentioned,  are  perhaps  bet¬ 
ter  calculated  for  this  end,  yet  I  would  not  have 

*  Recherches  experimental  sur  les  fonctions  du  systeme  ner- 
veux  ganglionaire,  par  M.  Brachet. 
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it  understood  that  I  entertain  the  belief,  that,  by 
any  facts  hitherto  recorded,  a  positive  decision  can 
be  arrived  at.  In  bringing  this  essay  to  its  con¬ 
clusion,  I  will  first  state  some  of  the  arguments 
by  which  it  is  determined  that  secretion  is,  in  any 
degree,  under  the  influence  of  the  nervous  system, 
and  next  examine  the  extent  to  which  this  influ¬ 
ence  is  exerted. 

I  have  only  to  mention  the  effects  of  violent 
mental  affections  on  the  various  secretions, — as  of 
grief  on  that  of  the  tears,  of  fear  on  that  of  the 
perspiration  and  urine,  of  the  stimulus  of  savoury 
odours  on  the  flow  of  saliva,  and  lastly,  of  the  in¬ 
creased  production  of  milk  in  the  female  breast  on 
the  sight  of  her  infant,— to  convince  the  most  scep¬ 
tical  that  the  different  processes,  by  which  these 
fluids  are  produced,  are  liable  to  suffer  changes 
from  the  action  of  the  nervous  system.  If  these 
will  not  suffice,  I  refer  to  the  results  of  some  of 
those  experiments  first  mentioned  in  this  essay, 
which,  though  I  have  already  deemed  insufficient 
to  determine  the  more  difficult  part  of  our  enquiry, 
furnish,  I  imagine,  in  themselves  abundant  evidence 
that  my  conclusions  in  this  particular  are  not  in¬ 
correct.  But  it  is  almost  superfluous  to  proceed 
further  in  arguing  this  part  of  the  question,  as  I 
scarcely  anticipate  that  any  material  objection  can 
be  raised  against  the  view  I  have  here  taken. 
Those  authors  who  are  quite  decided  in  their  dis¬ 
belief  of  the  necessity  of  the  nervous  power  in  se- 
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cretion,  are  perfectly  willing  to  admit  the  exertion 
of  an  occasional  influence.  Thus  Dr  Alison,  in  a 
very  able  paper  published  in  one  of  the  numbers 
of  the  Journal  of  Science,  says,  when  referring  to 
some  previously  performed  experiments  of  Mr 
Brodie,  44  when  Mr  Brodie  concludes  from  these 
experiments  that  the  suppression  of  the  secretion 
was  to  be  attributed  to  the  division  of  the  nerves, 
and  that  the  secretions  of  the  stomach  and  intes¬ 
tines  are  very  much  under  the  control  of  the  ner¬ 
vous  system,  his  inferences  must  command  gene¬ 
ral  assent. 44  Functional  secretion,”  says  Mayo, 
44  is  to  a  remarkable  degree  influenced  through  the 
nervous  system.”  f  Bostoek  too,  confesses,  that 
44  it  is  sufficiently  obvious  that  the  organs  of  se¬ 
cretion  in  the  higher  orders  of  animals  are  very 
much  under  the  influence  of  the  nerves,  and  in 
many  cases  materially  affected  by  them.”  \ 

But  do  these  secretions  depend  on  some  influ¬ 
ence  communicated  by  the  nerves  to  the  elaborat¬ 
ing  organs  ?  can  they,  or  can  they  not,  take  place 
without  this  transmitted  agency  ?  The  principal 
objections  which  have  been  raised  to  the  possession 
of  this  power  by  any  portion  of  the  nervous  sys¬ 
tem  will  now  fall  to  be  considered.  The  first  I 
shall  notice  is  one  to  which  great  importance  has 
been  attached  by  its  promulgators  ;  and  I  must 

*  Journal  of  Science,  Vol.  ix.  p.  113. 

f  Outlines  of  Physiology,  3d  edition,  p.  93. 

%  Elementary  System  of  Physiology,  Vol.  ii.  p.  426. 
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allow,  that,  if  all  were  perfectly  agreed  as  to  its 
correctness  as  an  ascertained  fact,  the  question 
might  be  considered  as  decided.  It  is  stated  that 
in  a  considerable  number  of  the  lower  animals, 
and  in  the  entire  vegetable  kingdom,  no  traces  of 
a  nervous  system  have  hitherto  been  discovered 
by  the  most  minute  anatomical  investigations. 
Thus  Bostock  declares  that,  if  a  good  instance  of 
secretion,  performed  in  animals  where  a  nervous 
system  has  not  hitherto  been  detected,  can  be  fur¬ 
nished,  the  controversy  is  at  once  decided.  If  then 
this  distinguished  physiologist  had  followed  out 
this  line  of  argument,  used  in  the  former,  and  still 
adopted  in  the  later  edition  of  his  work,  and  had 
cited  an  instance  of  this  kind,  his  choice  might 
probably  have  fallen  upon  some  one  of  those  ani¬ 
mals  in  which  a  nervous  system,  truly  of  a  more 
simple  character,  has  lately  been  discovered.  For 
since  the  time  when  this  argument  was  first  ad¬ 
vanced,  nerves  have  been  distinctly  detected  in 
some  classes  of  animals  where  their  existence 
was  not  previously  suspected,  which  circumstance 
proves  at  once  that  the  controversy  considered  in 
this  manner  is  any  thing  but  decided.  To  this, 
however,  it  may  be  replied,  that  many  still  exist 
to  which  the  remark  of  Bostock  strictly  applies ; 
but  as  we  have  seen  patient  and  successful  inves¬ 
tigation  overcoming  in  a  great  measure  this 
powerful  barrier,  and,  arguing  from  the  uniformi¬ 
ty  invariably  observed  by  nature  in  all  her  works, 
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we  may  infer,  I  think,  with  considerable  propriety, 
that  future  well-directed  research  will  establish 
the  existence  of  nerves  in  those  which  remain. 
Then,  in  regard  to  vegetables,  independently  of 
the  fact  of  their  belonging  to  a  different  natural 
kingdom,  in  which  all  the  vital  processes  are  per¬ 
formed  with  greater  simplicity,  and  in  which  many 
belonging  to  animals  are  altogether  deficient,  we 
may  state  that  the  analogy  is  not  strictly  perfect, 
and,  therefore,  although  admissible  as  a  corrobo¬ 
rative,  can  scarcely  be  used  as  a  decisive  argument. 
I  have  much  pleasure  in  being  able  to  add  the 
authority  of  Roget  in  support  of  the  above  argu¬ 
ment,  who,  after  observing  that  the  organic  affi¬ 
nities  which  produce  secretion,  and  all  those  un¬ 
known  causes  which  effect  the  nutrition,  deve- 
lopement,  and  growth  of  each  part,  are  placed 
under  the  control  of  the  nervous  power,  goes  on 
to  remark,  that  “  as  the  functions  of  plants  are 
sufficiently  simple  to  admit  of  being  conducted 
without  the  aid  of  muscular  power,  still  less  do 
they  require  the  assistance  of  nervous  energy.”  * 
I  make  no  use  of  the  statement  which  has,  I  am 
aware,  been  ventured  by  some  vegetable  physio¬ 
logists,  that  nerves  do  actually  exist  in  this  king¬ 
dom,  as  by  M.  Dutrochet  and  M.  Brachet,  the 
latter  of  whom  declares  his  opinion  that  they 
belong  to  the  ganglionic  system,  for  the  fact  of 

*  Bridgewater  Treatise,  Vol.  ii.  p.  357. 
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such  existence  cannot,  in  the  present  state  of  oui* 
knowledge,  be  positively  asserted.  Another  argu¬ 
ment  made  use  of  on  this  side  of  the  question,  is 
the  occasional  production  of  foetuses,  in  which 
a  portion  or  portions  of  the  nervous  system  have 
been  found  deficient,  and  in  which  the  different 
parts  of  the  body  had  attained  a  full  size,  inferring 
justly  from  this  fact,  that  the  various  secretions 
have  been  duly  performed.  The  instance  of  this 
species  of  malformation  most  frequently  quoted, 
is  that  published  some  years  ago  by  Mr  Lawrence.  * 
In  this  case,  the  child  lived  a  few  days  after  birth, 
and  amongst  others,  the  secretion  of  urine  was 
duly  performed.  Besides  this,  numerous  others 
have  been  from  time  to  time  recorded,  of  a  similar 
nature,  but  in  these  as  in  that  detailed  by  Mr  Law- 
rence,  more  or  less  distinct  traces  of  a  nervous  sys¬ 
tem  have  generally  existed. 

Positive  experiments  are  likewise  confidently  ap¬ 
pealed  toin  support  of  this  doctrine,  as,  for  instance, 
that  of  Bichat  on  one  of  the  testicles  of  a  dog,  the 
nerves  going  to  which  he  is  said  to  have  divided. 
Inflammation  terminating  in  suppuration  succeed¬ 
ed  to  the  operation,  which  of  course,  as  he  observes, 
obscured  the  result  of  the  experiment ;  but  he  in¬ 
sinuates  that  the  very  fact  of  the  formation  of 
matter  taking  place,  would  lead  him  to  conclude 
that  the  nerves  are  not  necessary  to  the  seminal 
secretion,  as  this,  the  formation  of  matter,  is  an 

*  Medico- Chirurgical  Transations,  Vol.  v. 
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analogous  process.  But  it  may  be  inquired,  did 
M.  Bichat  divide  those  numerous  branches  of 
nerves  which  closely  accompany  the  spermatic  ar¬ 
tery,  and  which,  if  he  did  not,  might  suffice  for 
the  performance  of  the  analogous  function  of 
which  he  speaks  ?  *  Mr  Mayo,  too,  formerly  pub¬ 
lished  an  experiment,  in  which  he  is  stated  to  have 
divided  the  nerves  of  the  kidney,  after  which  the 
natural  secretion  proceeded,  j-  This  statement  is, 
I  imagine,  sufficiently  answered  by  the  very  nu¬ 
merous  and  satisfactory  experiments  already  de¬ 
tailed,  l  which,  from  the  apparent  accuracy  with 
which  they  were  performed,  must  be  deemed  more 
wTorthy  of  attention  than  the  single  one  in  question, 
in  the  performance  of  which  some  fallacy  must 
have  existed.  The  probability  is,  that  Mr  Mayo, 
seeing  some  fluid  collected  in  the  bladder,  deemed 
this  a  sufficient  proof  that  the  secretion  had  been 
duly  performed  ;  whereas,  had  he  carefully  ex¬ 
amined  the  nature  of  the  contents,  he  would  have 
found  them  resembling  in  character  that  described 
in  the  thesis  of  M.  Naveau. 

Again,  the  state  of  patients  when  labouring  under 
paralysis  has  been  adduced  as  a  further  argument, 
for  it  is  said  that,  under  these  circumstances,  secre¬ 
tion  is  continually  performed,  and  that  inflamma- 

*  Anatomie  Generale,  Vol.  iv.  p.  604. 

i*  Outlines  of  Physiology. 
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tion  and  suppuration  may  occur,  the  latter  of 
which,  as  we  have  before  stated,  is  termed  an  ana¬ 
logous  process.  Instances  are  also  recorded  where? 
in  complete  paralysis  of  the  lower  half  of  the  body, 
erection  and  ejaculation  of  the  semen  have  occurred ; 
and  Bichat,  when  arguing  this  point,  relates  the 
case  of  an  individual  in  this  state  having  contract¬ 
ed  a  gonorrhoea.  But  what  do  these  instances 
prove  ?  Certainly  nothing  for  the  purpose  they 
are  intended.  To  do  this  it  must  be  allowed  that 
all  nervous  power  was  suspended  ;  but  the  very 
fact  of  the  venereal  appetite  existing  at  all,  and 
influencing  the  generative  organs,  denies  that  this 
could  have  been  the  case. 

The  progress  of  the  formation  of  the  chick  in 
ovo,  has  yielded  also  a  very  formidable  objection 
against  the  nervous  theory  of  secretion.  It  is 
stated  that  the  secretory  processes  “  go  on  in  the 
chick  before  any  vestige  of  brain  or  spinal  marrow 
can  be  traced,  as  also  in  the  early  part  of  the 
existence  of  the  human  foetus,  when  the  brain  and 
nerves  appear  incapable  of  performing  their  func¬ 
tions.”*  I,  however,  apprehend  that  this  argument 
will,  in  a  great  measure,  be  deprived  of  its  weight, 
when  it  is  remembered  that,  if  allowed,  it  must  like¬ 
wise  be  admitted  in  regard  to  the  formation  of  the 
various  parts  of  the  animal  from  the  blood  ;  for 
it  is  ascertained  that  the  blood-vessels  are  distinct- 


*  Alison,  in  Journal  of  Science,  Vol.  ix. 
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ly  formed  before  any  of  the  fluid  which  afterward 
circulates  in  them  can  be  accurately  observed. 

But  I  have  arrived  at  that  part  of  my  essay, 
where  I  think  it  requisite  to  sum  up  the  argu¬ 
ments,  which  appear  to  conduce  to  the  establish¬ 
ment  of  the  nervous  theory  of  secretion,  as  it  has 
been  denominated  by  Bostock. 

Bordeu  affirms  that  the  number  of  nerves  usually 
distributed  to  glands  are  more  than  sufficient  to 
ensure  the  life  of  the  part ;  neither,  says  he,  are 
these  organs  very  sensitive,  nor  are  they  endowed 
with  motion,  yet,  allowing  that  some  are  required 
for  each  of  these  purposes,  several  remain  to  answer 
some  other  end,  44  and  are  they  not  employed  in 
secretion  ?”*  Though  this  manner  of  stating  his 
argument  may  be  considered  as  very  ingenious,  ra¬ 
ther  than  strictly  correct,  yet  I  am  inclined  to  at¬ 
tach  some  weight  to  the  anatomical  distribution  of 
the  nerves  in  favour  of  this  theory.  It  is  general¬ 
ly  allowed  by  physiologists,  that  the  secretions  are 
performed  by  the  minute  arterial,  and  not  by 
the  venous  capillaries.  Now,  anatomists  inform 
us  that  arteries  and  excretory  tubes,  to  their  mi¬ 
nutest  ramifications,  are  abundantly  supplied  with 
nervous  branches,  particularly  of  the  sympathetic 
system,  whilst  they  do  not  appear  to  be  so  connect¬ 
ed  with  the  veins,  f  What,  then,  can  be  the  use 

*  Recherches  Anatomiques  sur  les  Glandes,  p.  341. 
f  Lobstein  de  Nervi  sympathetici  humani  fabrica,  usu  et  mor- 
bis,  p.  103. 
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of  this  abundant  distribution  ?  They  cannot  serve 
the  purpose  of  assisting  in  the  circulation,  else  we 
might  infer  that  they  would  be  found  upon  the 
veins  :  and  Dr  Allen  Thomson  tells  us,  in  an  able 
paper  on  the  circulation,  lately  published,  “  that 
although  the  circulation  in  the  small  vessels  is  ob¬ 
viously  liable  to  be  modified  by  the  state  of  the 
nerves  in  their  neighbourhood,  or  perhaps  by  af¬ 
fections  of  the  nervous  system  in  general,  there  is 
no  reason  to  consider  the  capillary  circulation  as 
more  immediately  dependent  on  the  nervous  influ¬ 
ence  than  is  the  action  of  the  heart.” #  The  known 
effects  of  opium,  in  suspending  the  secreting  func¬ 
tions  generally  over  the  body,  will  serve  likewise 
in  support  of  this  doctrine,  more  especially  when 
the  method  in  which  it  acts  upon  the  system  is 
remembered.  It  is  through  the  nerves  alone  that 
this  very  powerful  drug  produces  its  effects  ;  and 
we  find  that,  whilst  the  economy  is  labouring  un¬ 
der  its  action,  secretion  generally  is  either  arrest¬ 
ed,  or  at  any  rate  materially  diminished.  Lob- 
stein  relates  the  case  of  a  friend  of  his  own  whose 
hair  turned  white  in  a  few  days,  from  the  great 
mental  anxiety  occasioned  by  the  burning  of  his 
house  ;  and  numerous  other  instances  are  to  be 
found  on  record  of  similar  occurrences.  Now  the 
peculiar  colouring  matter  of  the  hair  is  allowed 
to  be  the  result  of  a  secretion  taking  place  in  the 


*  Cyclopaedia  of  Anatomy  and  Physiology,  Article  Circulation. 


glandular  apparatus,  seated  at  the  roots,  and  the 
manner  in  which  this  change  was  produced  can 
only  have  been  through  the  medium  of  the  ner¬ 
vous  system,  and  must  therefore  be  regarded  as  a 
corroborative  proof  of  the  nervous  theory.  But 
by  far  the  most  cogent  arguments,  on  this  side  of 
the  question,  are  those  derivable  from  the  very 
important  experiments  already  detailed,  as  per¬ 
formed  by  Naveau,  Krimer,  Brachet,  and  others. 
The  first  mentioned  of  these  gentlemen,  it  will  be 
remembered,  found  that  substances  introduced 
into  the  stomach,  as  rhubarb,  which  in  the  natu¬ 
ral  state  may  be  easily  detected  in  the  urine  by 
well  established  tests,  soon  after  its  administration, 
could  no  longer  be  so  on  division  of  the  nerves 
going  to  the  kidney ;  moreover,  that  the  secretion 
gradually  ceased  to  manifest  its  usual  properties, 
until  at  length  nothing  but  the  serous  part  of  the 
blood,  with  a  little  of  the  colouring  matter,  was 
separated  ;  the  result  merely  of  a  mechanical  pro¬ 
cess  of  transudation.  The  result  in  these  cases 
is  the  effect  of  an  apparent  and  sufficient  cause, 
and  to  me  appears  inexplicable  on  any  other 
grounds  than  those  to  which  it  is  here  referred. 
The  experiments  of  M.  Brachet  seem  to  confirm 
the  above  in  every  respect,  and  even  go  further 
in  proof  of  the  point  in  question ;  but  these  will 
require  confirmation  by  other  experimenters  be¬ 
fore  they  can  be  implicitly  trusted.  If,  however, 
the  whole  of  this  series  be  found  to  be  correct, 
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and  I  see  no  reason  to  doubt  the  accuracy  of  the 
results  of  the  former  part  of  it,  we  need,  I  ap¬ 
prehend,  no  further  proof  of  the  decided  part  taken 
by  the  nerves  in  the  process  of  secretion.  I  have 
hitherto  purposely  avoided  all  reference  to  that 
theory  which  has  been  advocated  by  Dr  Wilson 
Philip,  of  the  identity  of  the  nervous  influence 
and  galvanism,  which,  though  one  of  an  unusually 
interesting  nature,  could  not  have  been  introduced 
here,  without  increasing  the  thesis  to  an  unwar¬ 
rantable  length.  Moreover,  the  two  questions, 
viz.  that  which  forms  the  subject  of  this  paper, 
and  the  one  to  which  allusion  has  just  been  made, 
are,  I  consider,  perfectly  distinct,  at  any  rate  in 
the  state  in  which  the  latter  at  present  exists. 
If,  however,  that  identity  should  in  process  of 
time  be  satisfactorily  proved,  then  these  experi¬ 
ments,  in  which  secretion,  already  suspended  by 
the  destruction  of  the  nervous  communications, 
was  found  to  be  re-established  by  galvanism 
transmitted  along  the  divided  nerves  of  the  organ, 
will  come  to  be  powerful  arguments  on  this  side 
of  the  question.  As,  however,  I  have  not  been 
able  to  find  sufficient  data  for  the  establishment 
of  this  fact,  and  for  the  reasons  above-mentioned, 
I  consider  myself  justified  in  having  omitted  a 
more  lengthened  detail  of  them. 

It  now  remains  forme  to  state  the  opinions  which 
I  have  been  led  to  entertain  by  the  study  of  this 

subject;  but  the  previous  observations  contained  in 
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the  essay  render  it  almost  unnecessary  to  perform 
this  part  of  my  duty.  The  evident  inclination 
which  I  have  to  adopt  the  theory  of  the  depend¬ 
ence  of  the  secretion  on  the  nervous  influence  must 
have  been  easily  detected.  But  I  feel  myself  com¬ 
pelled  to  admit  that  the  subject  still  requires  a  con¬ 
siderable  share  of  close  investigations  and  it  has 
always  been  allowed  to  be  one  of  the  most  myste¬ 
rious  and  difficult  of  elucidation  in  the  whole  range 
of  physiological  science.  The  arguments,  too,  on 
the  opposite  side,  must,  in  common  candour,  be  al¬ 
lowed  to  be  most  powerful.  Yet,  nevertheless,  I 
regard  the  theory  which  I  am  thus  inclined  to 
adopt  as  one  progressively  gaining  strength,  which 
it  will  continue,  with  the  general  advance  of  phy¬ 
siology,  to  do  until  established  on  a  firmer  basis 
than  that  on  which  it  at  present  exists.  In  sup¬ 
port  of  this  idea  we  have  the  recent  discoveries  of 
nervous  systems  in  the  lower  classes  of  animals, 
which  it  must  be  remembered  takes  away  at  every 
step  a  strong  hold  of  the  opposing  theory. 

We  have  likewise  therecent,  and,  if  correct,  very 
important  experiments  of  Brachet,  which,  I  ima¬ 
gine,  only  require  confirmatory  repetition  almost 
to  decide  the  controversy. 

The  observations  of  this  physiologist,  from  some 
cause  or  other,  which  I  am  at  a  loss  to  explain, 
are  viewed  with  general  distrust  in  this  country. 
This  may  arise  from  the  results  of  almost  all  his 
experiments,  too  exactly  supporting,  what  appear 
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to  have  been  his  pre-conceived  notions  on  the  sub¬ 
ject  ;  but  whatever  may  be  its  cause,  as  the  re¬ 
sults  which  he  has  published  are,  as  will  have  been 
already  concluded,  of  a  very  important  nature,  as 
connected  with  our  present  subject,  I  cannot  help 
coinciding  with  the  hope  expressed  in  a  late  ex¬ 
cellent  review  of  M.  Brachet’s  work,  that  “  some 
of  our  British  physiologists  will  be  induced  to  turn 
their  attention  to  this  department  of  physiology, 
with  a  view  of  settling,  as  far  as  experiment  can 
settle,  the  doubtful  questions  connected  with  it.”* 
But  is  not  this  the  proper  place  for  enquiring 
to  what  part  of  the  nervous  system  should  this 
power  of  superintending,  as  it  were,  the  secretory 
functions  be  ascribed  ?  I  believe  that  this  ques¬ 
tion  might  be  easily  avoided,  on  the  ground  that 
it  is  not  strictly  included  in  my  present  enquiry, 
the  object  of  that  being  to  ascertain  whether  such 
a  power  does  exist,  and  not  to  point  out  its  parti¬ 
cular  location.  Thus,  however,  I  am  not  anxious 
to  effect  my  escape,  but  am  willing  to  admit  that 
at  present  it  cannot  be  answered  satisfactorily. 
Various  situations  appear  to  have  been  indicated 
for  the  residence  of  this  influence,  as  the  different 
observations  which  have  been  already  noticed  in 
the  foregoing  pages,  and  which  need  not  here  again 
be  enumerated,  will  at  once  suggest.  Present  ap¬ 
pearances,  however,  favour  the  idea,  which  has 
long  been  entertained  by  many,  that  through  the 


*  Edinburgh  Medical  and  Surgical  Journal,  Vol.  xxxvi. 
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ganglionic  system  this  power  has  its  means  of  ope¬ 
ration.  When,  however,  the  first  of  these  ques- 
tions  shall  have  been  answered,  then  the  second 
will  open  out  a  most  inviting  field  for  interesting 
enquiry. 

I  have  now  only,  in  conclusion,  briefly  to  no¬ 
tice  the  second  part  of  my  subject,  and  to  explain 
the  reasons  why  its  consideration  has  not  formed 
a  more  prominent  feature  in  the  pages  of  this  es¬ 
say.  Its  omission  has  not  been  one  of  accident 
but  rather  of  design  ;  for  regarding,  as  I  do,  the 
process  by  which  the  solid  textures  of  the  ani¬ 
mal  machine,  when  worn  out  by  the  continued 
performance  of  their  various  functions,  are  con¬ 
stantly  renewed,  one,  as  essentially  belonging  to 
the  order  of  secretion,  as  that  of  the  urine  or  sali¬ 
va,  I  was  inclined  to  believe  that  its  introduction 
might,  in  some  measure,  complicate  the  subject, 
and  thus  tend  to  obviate  that  degree  of  clearness 
which  it  has  been  my  object  to  attain.  I  need 
scarcely  adduce  proofs  of  the  similarity  which  I 
have  just  mentioned  ;  they  are  performed  by  the 
same  system  of  vessels,  and  are,  as  far  as  is  yet 
known,  regulated  by  the  same  laws.  In  this  view 
I  am  supported  by  numerous  physiologists  ;  thus 
Haller  regarded  nutrition,  and  characterized  it  as 

omnium  simplissima  secretio  and  in  this  his 
authority  has  been  deservedly  respected. 

Few  experiments  have  hitherto  been  made  re¬ 
specting  the  direct  influence  of  the  nervous  power 
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on  this  function.  Those  of  Dupuy,  Veterinary  Pro¬ 
fessor  in  the  University  of  Alfort,  appear  to  have 
been  the  principal,  in  which  he  extirpated  the  su¬ 
perior  cervical  ganglia  from  the  neck  of  a  horse. 
He  found  that  after  this  operation  the  animal 
might  live  many  days,  and  even  weeks,  and  that 
the  principal  effects  were  obstruction  of  the  pupil, 
redness  of  the  conjunctiva,  general  wasting  of  the 
body,  and  an  eruption  of  a  mangy  nature,  affect¬ 
ing  the  entire  surface.  Hence  he  concludes,  that 
these  nerves  exercise  considerable  influence  over 
the  nutritive  functions.' *  The  effects  of  the  diffe¬ 
rent  diseases  of  the  nervous  system  on  nutrition, 
as  in  paralysis,  one  of  the  consequences  of  which 
is  wasting  of  the  parts  affected,  have  long  been 
noticed,  and  adduced  by  some  as  arguments  on  this 
question,  but  they  have  on  the  other  hand  been 
explained  by  “  the  total  inactivity  of  the  parts  af¬ 
fected.”!  Some  observations  which  have  been  made, 
among  others,  I  believe,  by  Magendie,  on  the  eye, 
in  cases  in  which  the  part  of  the  fifth  pair  of  nerves 
supplying  that  organ  has  been  either  divided,  or  its 
trunk  diseased,  have beenlikewiseadduced, in  which 
the  first  symptom  was  drying  of  the  conjunctival 
surface,  and  subsequent  rupture  of  the  cornea  from 
ulceration,  terminating  in  discharge  of  the  con¬ 
tents  of  the  eye-ball.  These  facts,  however,  are 

*  Journal  de  Medecine,  Yol.  xxxvii.  p.  340. 

f  Alison’s  Outline's. 
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far  from  sufficiently  numerous  or  authentic  to  serve 
as  decisive  arguments,  and,  indeed,  those  last  relat¬ 
ed  appear  rather  to  belong  to  the  former  part  of 
the  essay,  and  might  perhaps  have  been  more  pro¬ 
perly  introduced  there,  as  another  proof  of  the  sus¬ 
pension  of  secretion  on  injury  of  the  nerves  sup¬ 
plying  the  secreting  part.  Difficulties  of  a  very 
perplexing  nature  present  themselves  to  the  per¬ 
formance  of  any  series  of  experiments  for  elucidat¬ 
ing  this  question,  and  it  must  be  rather  the  ana¬ 
logy,  if  the  similarity  for  which  we  have  just  been 
contending  be  admitted,  on  which  arguments  must 
at  present,  and  I  imagine  likewise  in  future,  be 
founded,  establishing  at  the  same  moment,  when 
the  merits  of  the  question  shall  come  to  be  more 
fully  understood,  the  dependence  or  independence 
of  the  two  functions  of  secretion  and  nutrition  on 
the  action  of  the  nervous  influence. 


APPENDIX. 


Experiment  I. 

July  13,  1836.  l^P.  m. — Two  rabbits,  previous¬ 
ly  kept  fasting  for  twenty-four  hours,  were  fed  for 
half  an  hour  on  vegetables,  and  at  a  quarter  to 
two  the  par  vagum  was  divided  on  each  side 
above  the  recurrent,  and  about  an  inch  in  length  re¬ 
moved.  Immediately  after  the  operation  the  breath¬ 
ing  appeared  difficult,  but  soon  became  more  placid, 
though  still  evidently  affected.  In  about  an  hour 
the  respiration  again  laborious,  and  attended  with 
a  slight  noise,  which  increased  up  to  four  o’clock. 
In  the  second  rabbit,  the  nerves  were  exposed, 
and  lifted  from  their  places,  but  not  divided. 
It  appeared  quite  unaffected  by  the  operation.  At 
8  P.  M.  Noise  attending  inspiration  of  the  first 
somewhat  increased.  The  second  is  quite  lively. 
The  heart’s  action  in  both  unaffected  from  the 
first.  Six  hours  and  a  half  after  the  operation 
both  killed  and  immediately  examined. 

The  stomach  of  the  second,  was  not  fully  dis¬ 
tended  with  the  masticated  food  of  a  dark- green 
colour ;  a  portion  towards  the  lesser  curvature 
was  semifluid,  of  which  some  had  passed  into 
the  duodenum. 
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In  the  first  the  stomach  was  more  distended, 
and  the  contents  externally  of  a  darker  hue,  and 
throughout  of  one  degree  of  consistence,  resem¬ 
bling  more  nearly  the  natural  state  of  the  vege¬ 
table.  The  entire  mass  was  dry.  The  duodenum 
and  oesophagus  empty. 

The  lungs  in  neither  case  were  congested,  but 
if  at  all,  it  rather  applied  to  the  second  than  the 
first.  Neither  trachea  nor  bronchi  contained  any 
appreciable  quantity  of  fluid. 

The  bladder  in  the  first  much  distended.  On 
careful  examination  the  nerves  were  found  dis¬ 
tinctly  divided. 


Experiment  II. 

July  16. — Two  rabbits,  previously  starved  for 
twelve  or  sixteen  hours,  were  subjected  at  8  p.  M. 
to  the  same  operation,  after  being  fed  as  before. 
The  one,  whose  nerves  were  divided,  suffered  from 
difficulty  of  breathing,  which  continued  for  half 
an  hour,  when  they  were  left  for  the  night.  No 
attempts  to  vomit  were  observed.  Next  morning 
it  was  found  dead. 

On  examination  the  stomach  was  distended, 
but  not  fully.  The  contents  were  little  changed 
throughout,  but  on  the  surface  was  a  layer  of 
lymph-like  matter.  The  oesophagus  was  partial¬ 
ly  filled. 

The  lungs  were  covered  with  black  patches, 
and  frothy  mucus  in  the  bronchi  and  trachea  in 
considerable  quantity.  The  mucous  membrane  of 
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the  latter  was  highly  injected.  The  nerves  had 
been  perfectly  divided.  The  second  rabbit  was  not 
killed,  as  it  would  not  have  afforded  a  fair  compa- 
rison. 


Experiment  III. 

%5th  July ,  7^  a.  M. — A  portion  of  the  eighth 
pair  from  each  side  removed  as  before  without  the 
rabbit  being  previously  fed.  Breathing  much  dis¬ 
ordered,  and  refused  food.  8.  30#.  Still  refuses  food  ; 
several  ineffectual  attempts  to  vomit.  9.  A  little 
dandelion  leaf  eaten,  when  held  close  to  its  mouth. 
Breathing  afterwards  more  thick,  and  attended 
by  louder  noise.  9-  40'.  Loud  noise  still  continues, 
and  refuses  food.  10.  Respirations  regular,  but 
with  much  noise.  1.  p.  m.  Breathing  still  with 
much  noise,  rather  quick.  Does  not  move  about. 
7.  Noise  during  respiration  increased.  7»  15'.  Kil¬ 
led  by  a  blow  on  the  head.  Contrary  to  expec¬ 
tation  stomach  found  full  of  apparently  digested 
food.  Lungs  natural,  containing  little  mucus. 
(Esophagus  empty. 

Experiment  IV. 

%5th  July ,  8.  a.  M. — A  rabbit  fed  after  fasting, 
and  nerves  divided,  without  any  portion  being  re¬ 
moved.  The  cut  ends  were  left,  as  much  as  pos¬ 
sible,  in  contact.  Respiration  much  disturbed,  ac¬ 
companied  by  a  gurgling  sound.  9.  30'.  Respira¬ 
tion  laborious  with  little  noise.  9-  50'.  Respirations 
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irregular,  without  noise.  10.  5 O'.  Appears  lively, 
but  breathing  irregular.  1.  p.  M.  More  lively  than 
either  of  the  others  operated  on  at  the  same  time. 
Ate  some  dandelion,  which  had  been  accidentally 
left  in  its  way.  3,  P.  M.  Symptoms  little  altered, 
but  if  at  all  is  more  quiet.  4.  p.  M.  No  change, 
has  again  taken  food.  7.  40'.  Killed.  Stomach 
quite  distended  ;  contents  of  black  colour,  unalter¬ 
ed  in  consistence,  but  that  recently  taken  quite 
green.  Duodenum  empty.  (Esophagus  filled  with 
green  recently  swallowed  food.  Lungs  natural  in 
appearance,  containing  little  or  no  mucus.  Trachea 
empty. 

Experiment  V. 

25/4  J u -yf  8.  15'.  a.  m. — In  another  rabbit  pre¬ 
viously  allowed  to  feed  freely,  the  nerves  were  di¬ 
vided,  and  portions  removed,  as  in  Experiments  1. 
and  2.  Respiration  increased  in  frequency,  and 
accompanied  by  a  slight  purring  noise.  9-  50'. 
Respiration  quick,  and  very  laborious,  but  with 
less  noise,  chiefly  abdominal ;  one  or  two  ineffec¬ 
tual  attempts  to  vomit.  10.  50'.  Much  the  same 
as  at  last  report ;  one  or  two  attempts  to  vomit, 
l.p.  M.  Remains  quiet.  Breathing  more  difficult, 
but  with  less  noise,  still  attempting  fruitlessly  to 
vomit.  4.  Breathing  if  at  all  changed  more  dif¬ 
ficult.  8.  P.  M.  Killed. 

Stomach  found  distended.  More  appearance, 
however,  of  digestion  at  the  pyloric  extremity. 
Central  portions  of  the  mass  quite  unaltered. 
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Duodenum  and  oesophagus  empty.  A  little  mucus 
in  the  trachea  and  bronchia,  as  also  in  the  lungs. 


Experiment  VI. 

25th  July ,  8.  20'.  a.  m.  The  nerves  having 
been  divided  as  in  the  last  experiment,  the  trachea 
was  opened,  and  a  quill  tube  was  introduced  and 
secured.  The  respiration  was,  however,  more  dif¬ 
ficult  than  in  the  two  other  rabbits.  9.  a.  m. 
Stands  with  its  neck  extended,  apparently  to  faci¬ 
litate  the  breathing,  which  is  very  difficult.  The 
tube  removed  with  some  relief.  9.  30'.  Breathing 
more  easy.  9-  55'.  Breathing  again  exceedingly 
laborious,  with  slight  noise.  10.  50'.  Vomited  a 
slight  quantity  of  mucus  mixed  with  blood.  1. 
p.  M.  Breathing  laborious  ;  has  again  vomited 
some  clear  fluid.  3.  Breathing  continues  laborious. 
4.  Difficulty  of  respiration  increasing.  6.  30'. 
Died  suddenly,  having,  from  accounts  given,  ap¬ 
peared  previously  very  lively. 

Examined  at  7.  P.  M.  Stomach  much  distend¬ 
ed,  contents  covered  with  a  film  of  grayish  white 
matter.  Interior  of  the  mass  unaltered.  (Esopha¬ 
gus  empty.  Lungs  dark-coloured,  much  congest¬ 
ed.  Air-passages  filled  with  a  frothy  mucus.  Duo¬ 
denum  contains  a  turbid  fluid,  having  the  appear¬ 
ance  of  bile  and  mucus. 
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